Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.004 Å; R factor = 0.040; wR factor = 0.114; data-to-parameter ratio = 13.4.
The title two-component molecular crystal, C 10 H 8 N 2 Á-C 2 H 4 N 4 S, was obtained unexpectedly by reaction of Zn(NO 3 ) 2 Á6H 2 O, NH 4 BF 4 with 3-amino-1,2,4-triazole-5-thione (3-AMT) and 4,4 0 -bipyridine in water. The dihedral angle between the pyridine rings in the 4,4 0 -bipyridine molecule is 17.00 (13) . In the crystal, N-HÁ Á ÁN and N-HÁ Á ÁS hydrogen bonds between the components lead to the formation of a three-dimensional network. Furthermore, the structure features face-to-face -stacking interactions between the 4,4 0 -bipyridine and triazole rings, with a centroid-centroid distance of 2.976 (2) Å .
Related literature
For background to the 3-amino-1,2,4-triazole-5-thione ligand, see: Hao et al. (2010) ; Ma et al. (2008) ; Rakova et al. (2003) . For related structures, see: Deng et al. (2005) ; Downie et al. (1972) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINTPlus (Bruker, 2007) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. (Hao et al., 2010; Ma et al., 2008; Rakova et al., 2003) . Moreover, its nitrogen atom and sulfur atom may be involved in hydrogen bonding (Deng et al., 2005; Downie et al., 1972) . (Deng et al., 2005) .
Intermolecular hydrogen bonds N-H···N and N-H···S between the components lead to the formation of a threedimensional network (Fig.2) . Furthermore, the structure is stabilized by the face to face π-π stacking interactions between 4,4′-bipyridine and triazole ring, with the centroid-centroid distance of 2.976 (2) Å.
A mixture of 3-AMT (0.6 mmol), NaOH (0.6 mmol), NH 4 BF 4 (0.6 mmol), Zn(NO 3 ) 2 .6H 2 O (0.3 mmol), 4,4′-bipyridine (0.3 mmol) and water (10 mL) was placed in a Teflon-lined stainless steel vessel (20 mL) and heated at 150°C for 72 h and then cooled to room temperature at a rate of 5°C/h.The filtrate was evaporated slowly at room temperature for 2 weeks to yield yellow crystalline products.
Refinement
The final refinements were performed by full matrix least-squares methods with anisotropic thermal parameters for nonhydrogen atoms on F 2 . All hydrogen atoms were located in the calculated sites and included in the final refinement in the riding model approximation with displacement parameters derived from the parent atoms to which they were bonded (U iso (H) = 1.2Ueq).
Computing details
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINT-Plus (Bruker, 2007) ; data reduction: SAINT-Plus (Bruker, 2007) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008 
Figure 1
The molecular entities of the title compound, showing the atom-numbering scheme and with displacement ellipsoids drawn at the 50% probability level. Extinction correction: SHELXL97 (Sheldrick, 2008) 
